Pyrazole is a five membered heterocyclic ring which is a versatile lead compound for designing potent bioactive agents. This interesting group of compound has diverse biological activities such as antimicrobial, antiinflammatory, analgesic, anticonvulsant, anticancer, antihelmintic, antioxidant, and herbicidal. Given data represents that pyrazole being heterocyclic planar five membered ring systems have various pharmacological actions. Results of various derivatives of different pyrazole and their substitutions are reviewed in present article. Various methods for synthesizing pyrazole are discussed with their pharmacological actions. These derivatives of pyrazole are analysed here for varying pharmacological activities.
Introduction
Pyrazole refers both to the class of simple aromatic ring organic compounds of the heterocyclic diazole series characterized by a 5-membered ring structure composed of three carbon atoms and two nitrogen atoms in adjacent positions, and to the unsubstituted parent compound. Being so composed and having pharmacological effects on humans, they are classified as alkaloids, although they are rare in nature. Pyrazole, like its structural isomer imidazole, contains a pyrrole-like and a pyridine-like N atom, but in the 1-and 2-positions (1,2-diazole). The pyrazole molecule is planar. Bond lengths and bond angles have been calculated from microwave spectra. Consistent with the structural formula, the bond between atoms 3 and 4 is the longest. The ionization energy of pyrazole is 9.15 eV. It follows from a comparison with pyrrole (8.23 eV) that the pyridine-like N-atom reduces the energy of the HOMO, indeed even more so than in the case of imidazole (8.78 eV). The dipole moment of pyrazole in benzene was calculated to be 1.92 D. This value depends on the concentration, because cyclic dimers form at higher concentrations. The dipole moment is directed from the centre of the molecule to the bond between atoms 2 and 3. In most reactions of pyrazoles, an analogy with imidazoles is apparent, and comparisons are possible.
Acid-base reactions
Pyrazoles are much weaker bases than imidazoles, but can be precipitated as picrates. The conjugate acid of pyrazole has a pKa value of 2.52. The difference is due to the fact that the positive charge in the pyrazolium ion is less delocalized than in the imidazolium ion. The gas-phase basicity (intrinsic basicity) for pyrazoles and imidazoles has been determined, as have their thermodynamic and kinetic basicities and proton affinities. Pyrazoles unsubstituted in the 1 -position show NH-acidity. The pKa value of pyrazole is 14.21 and equals that of imidazole. Pyrazole reacts with sodium to give the sodium salt. The sparingly soluble silver salt is formed with aqueous silver nitrate solution.
Annular tautomerism
Pyrazoles unsubstituted in the 1,2-position undergo tautomerism. In solution, equilibrium is attained so rapidly that the existence of tautomers can only be demonstrated by means of 13 C and 15 N NMR spectroscopy. Other than for R = CH3, the equilibrium lies to the left i.e. the 3-substituted isomer predominates.
Reactions with electrophilic reagents
The best procedure for methylation of pyrazole is via the sodium salt which reacts with iodomethane or dimethyl sulfate, Raj Narayan Sharma et,al 9 , synthesized a series of 1-
derivatives. Newly synthesized compounds [5a-t] have been tested for their antibacterial activity against gram positive bacteria S.albus, S.aureus and gram negative bacteria E.Coli and Pseudomonas piosineus. The compound 5a, 5c, 5d, 5e, 5g and 5h shown significant activity and compound 5b, 5f, 5i, 5j, 5k, 5n and 5p have shown moderate activity. K. K. Sivakumar,et.al 15 , synthesized a series of (4Z)-
The titled compounds were screened for their anti-inflammatory and analgesic activity. Among the synthesized compounds, compound 5a, 5c, 5g and 5h exhibited significant anti-microbial activity and compound 5a, 5b, 5d, 5h and 5i exhibited significant analgesic activity compared with the standard drug (indomethacin 5mg/kg) at the dose level of 50mg/kg on oral administration. Xiao Hong Wang et al. 18 , synthesized a series of pyrazole derivatives. Derivatives were reported to have a potent cytotoxicity against some tumor cells. A compound 9 was the most promising antitumor agent. 
